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Abstract  The tidal gravity observation achievements obtained in Hong Kong area are presented, the first
complete tidal gravity experimental model in this area is obtained. The ocean loading characteristics are studied
systematically by using global and local ocean models as well as tidal gauge data, the suitability of global ocean
models is also studied. The numerical results show that the ocean models in diurnal band are more stable than
those in semidiurnal band, and the correction of the change in tidal height plays a significant role in determining
accurately the phase lag of the tidal gravity. The gravity observation residuals and station background noise level
are also investigated. The study fills the empty of tidal gravity observation in the Crustal Movement Observation
Network of China and can provide the effective reference and service to ground surface and space geodesy.
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Fig. 1 Entrance of observation room ( a) and sketch map of observation pillar ( b)
2  ????????????
211  ??????
??????????????? 132A??
???????????, ??????? 4m, ?
??????23 e . ?????????????
???????????????????. ???
2002? 8???? LCR_ET20?????????
?????????, ?????????, ??
????????. ????????????1.
?????????????, ??????
?????????????, ????????
?????????, ????????????
???????. LCR_ET20???? 1981???
???????????????, ??????
?????????????????, ? 1989
????????????? DOS ??????
?[ 7] . 2000??????Windows 98P2000? Visual
Basic610??????????, ???? APD?
?????, ?????????????[ 8] . ?
??????????????, ???????
??????? 1s ??????????, ??
??????????????????, ???
????????????. ?????????
0101 mV, ??????????????, ???
?????????, ??????.
???????????? 2002? 8? 23?
( 3?42? 00 ?)? 2003? 12? 18?( 6? 54?
00?) , ? 483 ?. ?????????????
??? GPS????????????????,
????????????, ?????????
????, ???? GPS????. ??????
GPS???????????????. ????
??????, ? 2002? 11? 18?, ?????
???????????????? GE_II? GPS
??????, ??????????????.
GE_II? GPS????????????????
?????, ????GPS??????, ???
725 3 ? ????: ??????????????????
???????? 10??????? 1s. ???
?? GPS ????????????, ????
GPS?????????, ??????????
???????????.
  ?????????, ??????????
???, ??????GE_II?GPS??????,
??????????????. ???????
???, ??????????????????
???? GPS????. ???????????
??, ?( 1)? 2002? 10? 2?( 00? 0?0?)?
2002? 10? 21 ?( 7? 18? 20 ?)?( 2)? 2002
?11?7?( 0? 0? 0?)? 2002? 11? 18?( 7
?6? 20?) . ?????????, ?????
???????????, ??????????
??????????.
212  ??????
????????????????, ???
???????????????(?????
?) , ???????????????. ???
?????, ????????????????
???????[ 9] . ??????? LCR_ET20 ?
???????????, ??????????
????????????, ?????????
?, ????????????. ???????
?, ??????????, ?????????
??, ????????.
? 2 2002 ? 8? 23 ??????( a)? 2003 ? 12? 18 ? ?????( b)???
Fig. 2  Sketch of the first calibration on August 23, 2002( a) and secondary calibration on December 18, 2003( b)
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Fig . 3 Calibrated tidal gravity change and station air pressure variation
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Fig. 4 Tidal gravity variation after correction of the steps and various disturbances Gc( t ) , fitted instrumental drift D ( t)
and tidal gravity change after correction of instrument drift Gor ( t )
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Fig. 5  Tidal variation at tidal gauge stations Quarry Bay H Q ( t ) , ShekPik H S ( t ) and Waglan Island HW ( t)
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Table 1  Observed tidal gravity parameters at station Hongkong ( corrected by influence of air pressure)
??? ???? ???? ???? ??????? ???? (b) ???????(b )
SGQ1 01721499 01833113 1120922 0105955 - 812171 218229
2Q1 01851181 01859691 1120314 0102008 - 211549 019585
SGM 1 01860895 01870024 1118700 0101730 - 317940 018353
Q1 01887326 01896130 1122450 0100281 - 412680 011316
RO1 01897806 01906316 1121511 0101529 - 411587 017200
O1 01921940 01930450 1120270 0100059 - 419480 010278
TAU 1 01931963 01940488 1128978 0106048 - 113680 216869
NO1 01958085 01966757 1116940 0100630 - 511746 013084
CHI1 01968564 01974189 1112129 0103919 - 416413 210032
P1 01989048 01998029 1113942 0100166 - 416377 010847
S1 01999852 11000148 1100650 0113049 5710101 610177
K1 11001824 11013690 1112347 0100050 - 413523 010253
TET1 11028549 11034468 1114447 0103863 - 311539 119357
J1 11036291 11044801 1114594 0100732 - 218634 013661
SO1 11064840 11071084 1119459 0104314 - 316087 210699
OO1 11072582 11080945 1112122 0100970 - 112241 014950
NU1 11099160 11216398 1118899 0104537 019368 211868
EPS2 11719380 11837970 1122822 0103033 - 013920 114149
2N2 11853919 11862429 1120963 0101047 - 214906 014960
MU 2 11863633 11872143 1120157 0100852 - 114034 014061
N2 11888386 11896749 1118533 0100135 - 211325 010655
NU2 11897953 11906463 1116312 0100701 - 114449 013453
M2 11923765 11942754 1117608 0100025 - 210243 010123
LAM2 11958232 11963709 1115104 0103469 - 110334 117258
L2 11965826 11976927 1117313 0100765 - 112295 013736
T2 11991786 11998288 1117812 0100997 011012 014909
S2 11999705 21000767 1116432 0100067 - 211494 010486
K2 21002590 21013690 1117331 0100168 - 118731 010830
ETA2 21031287 21047391 1112779 0102760 - 112779 114025
2K2 21067578 21182844 1117794 0106257 - 215692 310425
M3 21753243 31081255 1106012 0100437 - 117495 012362
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Fig. 6 Amplitudes of gravity loading vectors for main constituents in diurnal( a) and semidiurnal( b) bands
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Table 2 Observation residuals and final residuals of tidal gravity before and after ocean loading correction
?? O1 ? K1 ? M2 ? S2 ?
XP( 108 m#s- 2) VP(b) XP( 108 m#s- 2) VP(b) XP( 108 m#s- 2 ) VP(b) XP( 108 m#s- 2) VP(b)
B( Obs) 118929 - 65180 210562 - 93179 211121 - 67133 110353 - 77190
X 1 (SCW80) 014688 - 164169 010992 - 53134 015046 - 129146 014035 - 77197
X 2 (CSR3. 0) 014242 - 158183 011230 - 47150 016835 - 131190 013850 - 83131
X 3 (FES95. 2) 014229 - 177106 010309 2117 017204 - 124183 014025 - 93181
X 4 (TPXO2) 014157 - 168122 011147 - 18194 017540 - 134161 014047 - 89144
X 5 (CSR4. 0) 014265 - 167104 011023 - 36199 015507 - 126118 013939 - 77110
X 6 (ORI96) 014312 - 160148 011000 - 50164 018035 - 129166 014024 - 96179
X 7 (AG95) 014287 - 153131 011085 - 40188 016122 - 137129 013533 - 79124
X 8 (FES99) 014028 - 164138 011133 - 40127 015512 - 126142 014158 - 78184
X 9 (FES02) 014615 - 162158 011575 - 57165 016951 - 134126 013495 - 86151
X 10( GOT00) 014311 - 165112 010980 - 55137 016800 - 131123 013897 - 82131
X 11( NAO99) 014536 - 164154 011027 - 64153 016915 - 133133 013952 - 87192
X 12(MEAN) 014313 - 164117 011013 - 45160 016574 - 130197 013881 - 84188
  ?: X ???( 10- 8m#s- 2 ) , V ???(b) . B( Obs)???????, X 1( SCW80) , X2 ( CSR3. 0) , ,, X 11 (NAO99)??????????
?????????, X 12 (MEAN)?? 11????????????????????. ????????????????.
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Fig. 7 Loading correction efficiency of amplitude factors for main constituents in diurnal( a) and semidiurnal( b) bands
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Table 3 Tidal gravity parameters after loading corrections of NAO99 model and tide gauge data at station Quarry Bay
??? ?? I II III???? ????(b ) ???? ????(b) ???? ????(b)
????
???
O1 112027 - 4195 111429 - 1151 111342 - 0128 111542
?? K1 111235 - 4135 111263 - 1108 111363 - 0115 111349
M2 111761 - 2102 111554 - 0194 111544 - 0139 111618
S2 111643 - 2115 111569 - 1114 111623 - 0165 111618
  ?: I:???????????????; II:??????NAO99??????????????????; III:????NAO99????
????????????????????.
? 8 ????? S( t )??????????? R ( t)??????? R f ( t)?????????????? R fp( t)?
??????????????????? R f t( t )
Fig. 8  Synthesized tidal gravityS ( t) , irregular long period gravity changeR( t) , tidal gravity residual tidal gravity residual
after air pressure correctionr R f( t) , tidal gravity residual after air pressure R fp( t) and tidal gauge data corrections R f t( t )
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Fig. 9  Spectrum amplitudes of tidal gravity residual signals, original A f ( t) , after applying for air pressure correction A ft ( t)
and after applying for air pressure and tidal gauge data corrections A f t( t )
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